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I Tasmanian Wolf (Z%ylacinus cynocephalus), from Tasmania,
purchased on April 18th.

2 Bearded Vultures (Gypaétus barbatus), from Europe, pur-
chased on April 9th.

4 Mortier’s Water-Hens (Z'ribonyz mortiert), from Tasmania,
purchased on April 18th.

Mr. Ernest Gibson, F.Z.S., exhibited a skin of Zelis geoffroyi
and made some remarks on the distribution of the animal,

The following papers were read :—

1. Observations on the Anatomy and General Biclogy of
some Members of the Larger Cetacea. By D. G.
Livnig, B.A., Hutchinson Research Student of St. John’s
College, Cambridge *.

[Received March 16, 1910.]

(Plate LXXIV.Tand Text-figures 69 78 )
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I. INTRODUCTION.

Within the past seven years six whaliug stations have been
established in various outlying parts of the British lsles. Four
stations have been opened on the mainland of Shetland, one in
North Harris in the Hebrides §, and oune on the island of South
Innishkea in the west of Ireland. Mr. R. C. Haldane §, of

* Communicated by Dr. Hans Gapow, F.R.S., F.Z.5.

+ For explanation of the Plate see p. 792.

T For an admirable short account of the history of whaling and of its recent
establisbment in Scotland, see two papers by the late Thomas Southwell : Aunals of
Scottish Nat. Hist. 1904, vol. xiii. p. 77 ; and Amnals & Magazine of Nat. Hist. ser. 7,
vol. xvi, 1903, See also Lillie, Proe. Ciunbridge Phil. Soe. volo xv. pt.iv. p. 317,

§ R. O Ialdane, Annals of Seottish Nat. Tist. 1001-1009,
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Lochend, Shetland, availing himself of the opportunities thus
ofterved, has collected arnd ]ml)li\hul much information relating to
the larger Cetacen ('.l]mn((l in Seottish waters since the opening
of these whaling stations.

THitherto, our knowledge of whales has been ehicfly derived
from ixolated specimens stranded from thme to time in yaiious
localities around the coasts of civilised countries.  Some of these,
though often in an advanced state of deeay, have been examined
hy zoologixts, and a few observations have been added to the large
though seatterved Cetacenn literature.  The tact that the whaling
industry has been confined to the wildest regions of the earth and
emrried on mder the severest conditions of physical privation has
prevented other than chance observations of this nature being made.

The establishment of whaling stations near our shores shiould
give a new impetus to the study of Cetology and induce competent
observers to visit the stations during the whaling seasons. 1t
may be hoped that new light will be thrown upon the many
obscure problems in the 1)10]()0\' of whales before these much
huuted animals become too searce.

During the spring of 1908 a whaling station was opened in the
west of Treland, by the Arranmore Whaling Company, on the
island of South Innishkea oft the coast of Co. Mayo: and a
cevtain gentleman, who wishes to remain anonvmous, prompted
by considerations such as the above, came forward with a sum of
nmoney for the encouragement of the study of the Trish Cetacen.
This fund, which was added to hy eothers, was placed in the
hands of Dr. S. 1. Harmer, F.R.S., Keeper of Zoology in the
British Museum (Natural History), who was asked to find some-
one to visit the Irish station for as long a period as possible during
the summer of 1909 for the pinpose of studying the anatomy, the
speetfie characters, the general hiology. and other questions of
scientific interest 1(‘]‘1t1ntr to the lmwel Cetacea. 1 had the good
fortune to e chosen for the work, and accordingly went to
Inishkea on the Gth of July 1909 and remained there until the
261h of Angust, a period of seven weeks,

Thix vizit took place abont the middle of the whaling season,
which Degins early in My and contimies up to the end of
m-pt('lnlu-l. The eapture of whales Tast year was very inter-
mittent and depended largely on the w eather.  Duving the st
parvt of v stay at, Innishken the weather was nnn\nu]l\' rongh
for July and unl\ one whale was canght m four weeks, while in
the last fortnight I saw nemly thivty whales hrought to shore.

The hnge size of the animals makes any examination of them
very ditlienlt, even at a whaling station with all the necessary
applinnees Tor their disseetion at hand.  The Tlength of the
specimens seen at Tinishkea varied hetween the limits of 50 and
80 feet in a stiaight line.  Any whale under 40 feet is, aceording
to the whalers, not worth shooting.  The whalers have a definite
wethod of eniting up a whale which no doubt is hest snited to
theie purpose, though from the point of view of the anatomist the
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process leaves much to be desired.  The latter has to make the
hest of the operations however, and it ix 50 essential in the whaling
trade to dispose of the whales as rapidly as possible, while the oil
15 fresh, that the whalers can hardly be expected to study the
needs of the anatomist. A whole animal 70 feet in length will
often disappear completely in the comrse of nnorning.

When a number of whales are brought in at the sime time. as
is often the cnse, the zoologist is not greatly hencfited, for they
ave all anchoved to buoys at some little distance from tlle shore,
and brought to the ¢ flensing ship” one by one to be stripped ot
their whalebone and blubber.  'The carcases ave then taken back
to the huey to wait until they can be further dealt with. This
method of procedure is rendered necessary on account of there
being no room for more than three or tour whales on the “* flensing
slip” at the same time.

The whales are artificially inflated with air divectly they are
killed, and they are then easily towed home by the whaling
steamer. This intlation is often a source of great inconvenience
to the anatomist, since portions of the viscera are torn away and
shot out of the body-cavity when the body-wall is pierced by the
flensing knife.

Enough has been said to show that to the scientific man a
whaling station does not pretend to offer the advantages of
unlimited time and comfort which are to be found in a tahoratory.
But at a station all the largest whales, with the exception of
Dulcena mysticetus and  Rhachianectes glawcus, can usually be
seen within the space of three months.  Very frequently several
individuals of different species can be examined and comparved as
regards thelr external and internal characters. The material is
often sufticiently fresh for histological study, whiel, on account of
the gigantic size of the animals, should prove of considerable
interest. Moreover, exceptional opportunities are offered to the
naturalist of going out to sea in the whaling steamers. Many
mteresting Ob‘x“] wvations npon the habits of the Cetacea could
possibly be made by this means alone.

With regard to the smaller Cetaceans, since they are seldom
killed hy man at present, material is diffieult to nl)tam, but the
study of these animals is not at the moment so pressing as that of
the 1‘1.1)1(11)' decreasing larger forms.

Before passing to consider the observations resulting from
my stay of seven weeks at Innishkea I wish to express my
thanks to the anonymous donors who made the visit possible, and
to many friends w ho have helped me to carry out the work.

My special thanks are due to Dr. 8. F. Harmer, F.R.S.,
who has kindly read the proof-sheets, for entrusting me with
the research and for his valuable help and advice. 1 would
also express my hearty thanks to My, R. M. Barrington, F.L.S.,
for his kindness in many ways and for giving me the benefit
of his local knowledge. T am under obligations to the Rev.
W. S. Green, C.B., Chief Inspector of Fisheries for Ireland,
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and to Me. . W, L. Haolt for much kindness shown to me
at honishkea, 1 eannot express iy thanks too warmly for the
cordial help and hospitahty accorded to me by Captain Aril-
Pettersen, M. . Christensen, and others at the Whaling Station.
My sineere thanks are due to My, A, K. Shipley, FLR.S., tor many
Lindnesses. Mo Dr. WL L Calman 1 anm indebted for the deter-
mination of the Crustacea.  Finally, to Dr. 1. Gadow, F.IR.S. |
am very deeply gmateful for his valuable help with regard to
several anatomical points.

IT T Seecetss cavrr kRED AT [NNISHKEA.

The eateh of whales at Innishkea for the opening season of
1908 nnmbered 77, and was as Follows * ¢

D Bulcena bisewyensis Gray,
2V Balwwaptera nenscndus Linnens.
LY Bulcenoptera sibbaldii CGray.
3] ) N Lo
31 Bulienoptera borealis Lesson.
U Weguptera longimena Rudolphi,

The total number of whales canght during the season of 1900
was 102, These cousisted of five species. The nmmbers and
avernge length of the individuals are given in the following
tahle :

: Total Number Average Number Average |
Species, number DL length 0 feugth
i of Bulls, 0% of Cows, =
killed. cof Balls.

of Cows,

ft. ins. | fl. s,
Baliena biscayeasis Vivay D -4 S ; 1 Lith )
Balenoptera musenlus Linnens, an 2o oy 3 o0 (1))
Bal@enoptera sibbaldii Gray 27 13 u5 H |y 66 5
Ralanoptera borcalis Liesson H | 13 0 a 120 i
Phuseter macrocephal us Linna-us b3 by &0 7

Thus the list of species tiken oft Tunishkea is as Tollows ;:—

Balwna biseayensis Gray,
Beadwaoptera mnsenlus Linngeus,
Bl noptera silhaldit Ghray,
Baleenoptera borealis Lesson,
Megaptera longiwana Rudolphi,
Phoysete e amaceoceplalies 1 nnans,

* 1aldane, Annals oF Scottch Nat, Fhst, il 1900, .

.
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and includes all the largest known species of whales with the
exception of Balana mysticetus Linnaeus and fehachianectes glacus
Cope.  Several smaller Cetaceans are seen off’ the west coast of
Ireland, but they are not killed by the whalers,  These include
Balcenoptern rostrata Gray, and some members of the subfamily
Ziphiinae and the family Delphinide,

The specimens of Balana biscayensis Gray, killed last, sunnner,
were taken dwring the first fortnight of June.  This species is
said by the whalers to leave our shores after the end of June.
Baleenoptera muwsculus Linneus was equally plentiful from the
heginning of May till the end of the season.  Balienoptera sibbaldit
Ciny was taken from the end of June till September.  The
enptures ot Baleenoptera borealis Lesson, were restricted to the
Tast half of May and the first half of June, the last specimen
heing caught ten days hefore the fivst B siéhbaldii Gray was
taken.  This whale is said to leave our shoves upon the arrival
of B sibbaldii.  'The Sperin Whales (Physeter maceocephalus
Linmeus) were captured hetween the middle of June and the
end of July. I detailed records of the captures of whales
continue to he kept forr the Lrish stations * to compare with those
published by Mr. Haldane for the Scoteh stations, we may hope,
by this means, to throw some hght npon the migiations of these
ereatures.

During iy stay at Innishkea the following whales were
capturved : 21 specimens of Balenoptera muscilus Linneus, 15 of
which were exainined ; 20 individuals of B. sibbaldii Coay, 15
of which were examined ; and two male Sperm Whales (Physeter
macrocephalns  Linnens), both of which were examined.  The
vesilts obtained from the examination of these whales will now be
deseribed.

I P Occrrrexcer or HATRS 1IN WHALES,

The distribution and significance of the scanty hairs of the
Cetacen do not appear to have heen hitherto studied in the detail
they deserve.  They have heen vaguely referved to as ocemring
on the jaws of some adult formst. Sometimes they have heen
found on the fetus only.

In two adult Speym Whales (Physeter macrocephalus Linnweas)
seen at Innishken, no trace of hairvs could be found on any part of
the antmals even after careful searching.

In the case, however, of the Rorquals Balenoptera musculis
Linneus, and S, sibbaldii Gray, some 15 individuals of each
species were examined, and it was found that o definite distri-
bution of hairs could be made out in each case.  Fonr rows of
straight, white, hristle-like hairs from halt an inch to an inch in
length occur on the dorsal swface of the heak or facial region of

# A second Irish station is expected to be opened for the season 1910,

+ Knox, Proe. Roy. Soe. Edinb. 1. 1833 1 Eschrieht & Reinlardt, “ Om Nawd-

hvalen,” Copenhagen, 1861, Collett, Proe. Zool. Soe. 1886, p, 255, Cunning han.
Proe, Zool. Soc, 1876, po 650, Clavk. Proc. Zonl, Nce, 187H, o BeK,
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the head (see text-lig. 68).  These consist ol two inner rows on
cither side of the median vidge which bears the blow-holes or

external nares, and two outer rows following the edges ol the
beak from points just behind the blow-hales to its anterior
oxtremity.  The average nnndber ot hates in each row is about,
cight. I'he hairs in each vow ocenr ato irregulae intervals, bat.
they alwavs keep to the ahove mentioned lines ol distribution
whether theve awre more o less than eight hairs forming a row,

Text-fig, G4,

Dorvsal surface of the heak of Balanoptera sibbaldii Gray, showing hairs,

On each side ol the Tower jaw (text-fig, 70) there wasa row of some
tive or more haies running from the tip of the mandible along the
widdle line of the onter edge of each mmuos to a point jnst in
tront of the exve. At the extreme anterior end of the mandible
(see text-fig. 70), over the lignmentous junetion of (he rami, there
were nlso two vertienl rows of hairs set, ot right angles to those Jast
mentioned,  These ocenr close together and ran paallel to each
other from the upper to the under simface of each ramus. The
hairs in these two rows ave placed closer together than an the
olhers, there heing generally about fourteen hairs in each row.

The velations of the hairs to the epidernnis and adjoining layers
in Ll noptera masendus Linnens, have been figmeed and deseribed
by GO, Sars ™ ana paper published in 18GH 5 but. further work
requires to be done in order to determine whether they possess «
tnetile Tunetion or not.

* Savs, VidenshsSelshabets Forhandlinger for 1865,
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On looking throngl the Cetacenn literatine theve appears to be
no record of the oceurrence of hairs in adult Odontocetes. 11
would seenm that the presence of hairvs in the adult is restrieted 1o
the Whalobone Whales; and their vetention and distiibution over
the beak and mandible in these forms may he doe to their
possessing o taetile funetion and thas serve to iudieate 1o the
animal the presence of its food,  The small size of the Crnstacen
which generally form the food of the Mystacoceti make thew
dilicult to see, and sinee the olfactory organs of the Cetacen are
very reduced, the ocenrrence of tactile haivs over the oral region
may be an advantage, as the small food-animals might hrush
against them and thus inform the whale when to open its mouth.

Text-fig. 70.

(=)

‘G‘K‘QQ,&\\\\.&\;Q‘ \&\\\‘)\'j(.: DAY (UGS

.

Lateral view of the head of Balanoplera sibbaldii Gray, to show the hairs.

1he top of the snout, of a whale is, of course, only the prolonged
upper Hip, where one would uaturally look for vibrissie. I one
of the figures given hy Savs in the paper above mentioned, what
appenrs to he w nerve Is seen traversing the blubber at the hase
of the hair; which would point to o factile function.  On this
theory, the food of the Odontocetes heing of o larger size the
presence of taetile hairs is not so obviously vequired, s henee
the haivy covering has entively vanished in the adult forms of
these whales,

On the other hand it is also conceivable that the vibrissa,
hecanse of their relative stoutness; should he the last hairs to
disappear; and {he fact that they have reached o Further stage of
degencration in the Odonfocetes than they have in the Whalehone
Whales may be porely aceidental,

IV, Tue Avbrrory ORCGAN or B pxoprren.a.,

The auditory appavatus in severnl individuals of  Baliwoptera
musenlus and B sibbaldii was exammined with some difliculty.
The parts of the en agread taivly well in both these species with
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those parts of the auditory organ, in Balawoptera rostrata, which
were described by Drs. Carte and Macalister® in their excellent
paper on the anatomy of a member of that species published in
I867.  Dr. Dwight T has also described the hones of the auditory
organof B, nu(.scu[u/. at some length in a paper published in 1872
1t will thus be only necessavy lmoﬂv to recapitulate here the
parts of the organ which are .nlle.l(lv known and to add some
ohservations which appear to be new.

The opening of the external auditory meatus on the surface of
the head 1s a relatively small slit situated at a short distance
behind the eye in a horvizontal line with the commissure of the
lips.  There is no trace of a pinna.  The anditory canal is con-
tinned backwards from this aperture nutil it reaches as far as the
zygomatic process of the squamnosal bone where it turns inwards
and, Inereasing somewhat in dinmeter, proceeds along a groove in
the *qu.num.nl bone (text-fig. 71, Ng.') which winds round the
posterior border of that Lone to reach the tympanic membrane.
The diameter of this tube towards its inner and wider extremity
was abont one and a half inches in the two species under con-
stderation,

The tywpanic membrane (Pl LXXNIV, fig. 1) seems to have
escaped the notice of previous observers,  Ltis highly moditied and
ix a sac-like structure not unlike the finger of a glove.  The sac
(PL LXX1V. fig. 1,77 ix about three inches long and three-quarters
of an inch in dianeter and tapers to o rounded point at the outer
or distal end.  The walls of the sac are about one-tenth of aninch
in thickness, and consist chiefly of white fibrous tissue and yellow
elastic tissue.  No nerve-cells or fibres and no muscle-fibres have
heen found up to the present.  From the npper smtace of the sac
in the wedian line a lgament about an inch long and 5 mm. in
dieter projects forwmds towards the tympanic cavity. The
leament is continued along the sae in the opposite direction as a
ridge.  The total length of the tympanic sae and ligament is
about fouwr inches, I ])0 mouth of the sac opens into the tympanic
cavity, while the oufer portion projects into the external ﬂtltht(ny
meatus.  The inner extremity of the latter joins the rim of the
sae (PLLXXTV. fig. 1, Z).  The liganmentons process passes under
the junction of the mallens and incus. and hecomes attached at its
proximal end to the very much veduced manubrivim of the malleus.
The mallens is fused to the tympanic bone, as has been alveady
pointed ont by Drs, Carvte and Macalister.  Thus in Baleoptera
the tympanie membrane has become a sac-like organ, which
projects ontwards and s attac hed by a ligament to a 1101(] process
of the tympanic bone- this process hom(r the malleuns,

I the external anditory meatus of all the individuals examined
at Tnnishkes there was a solid plug of wax-like substanee of fairly
detinite size and shape which does not seem to have heen hither to
deseribed.  This plug (PL LXXTV. fig. 2) was usually abont

# Carte & Macalister Phil. Trans. 1867, p, 252,
+ Dwiglit, Mewoivs Boston Soc, Nat, Hlist, 1872 vol. if, p. 225,
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5 inches long and 1] inches hroad at the wider end. It consisted
of a deposit of ear-wax, which formed a coat to the outer surface of
the tympanic membrane in that region where the latter projected
into the external auditory meatus. The deposit formed a solid
mass, which could easily be detached from the tympanic membrane.
The inuer portion of the plug had the form of an oval cup
(Pl. LXXITV. fig. 2, «), measuring about 12 inches across the
broadest: part and approximately 1 inch deep.  The outer portion,
however, formed a solid thin flattened rod about 4 inches long
and 1 inch broad (Pl LXXIV. fig. 2,4). The auditory canal
appeared to be full of water, in which the tympanic menmbrane
was immersed, with the attached plug of wax lying in a horizontal
position. The total length of the membrane andplug thusprojecting
into the anditory eanal was about 6 inches (Pl. LXXIV. fig. 3).

The Cetacen have a remarkable depression on the base of the
crunium on each side of the median line (text-fig. 71).

Text-fig. 71.

Lol

Bo.

el T "\\
3 > 3
L FE- e
Sl
Exo.

Tl

s

Ventral view of left posterior portion of the skull of Bal@noptera musculus Linnwuos
The tympanic bone has been removed.

Fr.=Frontal: Pa.=Palatine; To.=Vomer ; 47.=Alisphenoid; P¢.=Pteryzoid ;
Pt.1=Pterygoid plate of alisphenoid ; P¢.2=Portion of pteryzoid, formine roof
ot pterygoid fossa; Sy.=Zygomatic process of squamosal; Sq.l1=Zyeomatic
proeess of xquamosal, forming roof of groove in which lies the ner portion of
the external auditory meatus with the plug of car-wax : «, anterior pedicle for
attachment of tympanic bone, situated on pro-otic portion of periotic: 4, fenestra
ovalis, sitnated on the labyrinthic seqment of periotic; e, posterior pedicle of
tympanic hone, situated on opisthotic portion of periotic ; Op., opisthotic portion
of periotic; Bo., basioceipital ; Bao., exoecipital,

In Balenoptera these depressions ave hounded posteriorly by
the projecting edge of the exoccipital, externally by the base of the
zygomatic process of the squamosal, on the inner side hehind by
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the promiment edge of the hasioceipital.  The anterior portion of
the inner side of this depression and the front of the recess wre
bounded by the pterveoid and alisphienoid Lones, which are fused
together; the latter also form the voof of the anterior half of the
depression. Thus the anterior portion of the eavity is bhounded
on three sides by the ptevygoid and externally by the squamosal,
and is known as the pteryeoid fossa.

In this recess the united tympanie and periotie® bones lie,
The Iatter consists of three parts @ an auterior or pro-otic, a central
or labyrinthic, and w posterior or opisthotic.  The anterior or
pro-otic bone resembles a three-sided pyramid with its apex pointing
forwards and projecting into a cavity in the squamosal hone above
the roof of the pterygoid fossa,

On the inferior swface of the pro-otic. at its posterior end, there
is a longitudinally flattened pedicle which nnites with the anterior
extremity of the tympiniebone,  Just hehind this anterior pedicle
of the tympanic—that is; between the pro-otie portion and the
centrul or Inbyrinthic—there is a groove running in a transverse
divection.  This furrow forms the roof of the auditory meatus.
The central or labyrinthic portion is the smallest of the tliee
divisions of the periotie, and it contains the vestibule, the cochlen,
and the diminutive semicireular canals.  The inferior surface of
this bone is dome-shaped and forms the roof of the tvmpanic cavity.
The fenestin ovalis is situated in the depression which marks the
onter border of 1his hone on the nnder side.  The fenestra rotunda
ia placed some little distance behind the fenestra ovalis, and is
separated from the latter by a vidge which forins the posterior
houndary of the tympanic eavity above.  The fenestra rotnnda is
thus on the posterior surface of the labyrinthic segment, and
thus ountside the tympanie cavity. The superior surface of the
Iabyrinthie bone 1= irregular in shape and is turned towards the
cranial eavity.,  'wo foramina open on this surface—the aque-
ductus fallopii anterviovly and the internal anditory meatus
posteriorly,  The aqueductus perforates the hone and opens at
the base of the labyrinthic segment. and is continnous with
a groove iu the opisthotie division, At the postevior end of the
Iabyrinthic the opisthotie segument. extends outwards 5 it is con-
stricted at its origin, but broadens and expands towards its
extremity between the squamosal and exoccipital bones almost at
right angles to the pro-otie povtion.  In fact, the Iabyrinthic may
he said to le at the angle formed by the pro-otic and opisthotic.
The tympanic segment is united to the ends of these two bones
by pedicles. which are flattened in the divection of their length.
Thus the posterior pedicle is situated on the inferior surface of
the opisthotic, near its junetion with the tabyvinthie, and is at
right angles to the anterior pedicle.

The tympanic bonet (PLOLNXNIV. fig. 3, /), which is altached
to the perioticas described ahove, s usually about five tuches long

#* Carte & Macalister, Phil. Trauns, 1867, pl. vi. fig. 11,
T Carte & Macalister, loe. eit. plovic fiz 105 plovn, fiz, 6,
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and shaped like a cowrie shell. It oceupies the posterior half of
the depression, into which it fits fairly closely (text-fig. 71, «, ¢),
its outer inferior surface being level with the projecting edge of
the basioceipital, the pterygoid fossa lying immediately in front.
The tympanie bone may be said to have an inner and an outer
surface, which meet below. The inner swface 1s flat, its lower
edge lying near, but not touching, that of the projecting process
of the basioccipitaly its upper edge is smooth and rolled into the
cavity of the bone. The outer side of the tympanic is rounded,
with the convexity pointing outwards. The upper edge of this
outer side forms an irregulne extended lip, which gives rise to the
anterior and posterior pedicles.  On this lip, immedintely hehind
the anterior pedicle and at rvight angles to it, there is a ridge
projecting upwards and nearly touching the periotic.  The inner
edge of this ridge is continuons with the processus lougus of the
malleus, the malleus thus being fused to the tympanic hone.
This process, which runs parallel to the posterior pedicle, together
with the latter, form the sides of the auditory meatus.

The malleus has been described by Drs. Carte and Macalister®,
and s stated by these aithors to be fused to the tympanic bone
by the handle or manubrium ; whereas Dr. Dwight T vegnrds that
portion of the malleus which has co-ossified with the bulla as the
processus longus or gracilis.  The latter would seem to be the
correct interpretation judging from the mode of attachment of
the tympanic membrane. This structure was apparently lost or
had decayed in the specimens dissected by the above-mentioned
writers, so they coukl only guess at the relationship of the parts.
The manuhrium is reduced to a short process, slightly hooked at its
distal end (Pl. LXXIV. fig. 1, ), on the ventral surface of which
is attached the ligament of the tympanic membrane. This is the
only attachiment of the membrane to the malleus. The rim of
the tympanic membrane sac is joined to the inner extremity of
the external anditory canal. The processus longns or gracilis
(PL LXXIV. fig. I, ¢) is well developed. and is fused to the inner
edge of the lip of the tympanic bulla. The incus and stapes have
been described by previous writersf, and ave morphologically
similar to those found in other Mannals.

At the anterior end of the tympanic eavity, in front of the
anterior pedicle of the tympanic hone, there is an opening which
commitnicates with the pterygoid fossa. This may he regarded as
the enlarged iuner end of the Kustachian tube. The pterygoid
fossa, which measures from 6 to 8 inches in length, abont 4 inches
in width, and 4 inches in depth, is alsoa portion of the Eustachian
tube, for it is lined by the same mucous membrane as the tympanic
cavity and the Eustachian tube proper. The latter isarelatively
narrow canal, about three-quarters of an inch in dinmeter. which
opens out of the floor of the pterygoid fossw and winds along a

* Carte & Macalister, loe. ¢it. p. 251.
+ Dwight, Mem. Ixmton Soc. Nat. Hist. 1872, vol. ii. p. 226.
T Carte & Macalister, loc. cit. p. 2545 Dwight, loe. cit. p. 226.
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groove on the inner side of the pterygoud plate of the alisphenoid
(text-fig. 71, Pt.}, p.777) to open into the alveolated nasopharyngeal
chamber near the junction of the nares. This tube is about one
foot in length in the larger specimens.  The mucous membrane,
whieh lines the Eustachian tube and is continued into the pterygoid
fossa and tympanie eavity, lies divectly on the bony walls of these
cavities and covers over the ossicles.

The eavities of the middle emr ave probably filled with anr through
the Lustachian tube (text-fig. 72), while the external ear appears to
be filled with water.  The pressure of the water upon the tympanic
membrane when the whale dives mnst be considerable, and it is

Text fig. 72,

Dingrammatic view of the onter and middle ear of Balwnoptera,

a=external auditory meatus; h=plug of car-wax: e=tympanic membrane attached
to mallens by ligmnent 3 « = walleus fused to tympanic hone: e = incus:
[ = stapes; g = fenestrn ovalis; & = tympanic cavity ; J = pterygoud fossa;
& = Bustachian tube.

curtous that the membrane shonld be eoncave on its inuer side
instead of on the onter side.  The sac-like membrane. betug con-
nected by a hgament to the rigid mallens, cannot have a vibrating
function.  The animal probably fills the middle ear with air on
coming 1o the siwrface to breathe,  When the eveature dives, this
airis imprisoned by the closing of the Bustachian tube.  'I'he walls
of the latter ave provided with a strong sphineter musele.  The
air in the Bustachian tube woull be forced into the ptevygoid fossa.
and tympunie eavity when the tube was compressed, and would
inflate the sac-like tympanic wmembrane.  This air would be
approximately at atmospherie pressure.  The inerease of pressure
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produced by the water on the external surface of the membrane
as the animal dived would tend to compress the walls of the sac.
There may be some means by which this increased pressure is
made known to the animal, and thus enable the curiously modifieil
tympanic membrane to serve as a pressure-gange ; but it is not
possible to assign any function to the structure at present.

The whale probably receives sound-vibrations by means of
vibrating bony surfaces, after the manner of fishes.  The tympanic
bulla is o relatively dense and heavy sounding-box, fastened to the
periotic bone by two thin pedicles, so that it could be eusily set in
vibration. The bulla is connected with the fenestra ovalis hy the
chain of ossicles, the auditory apparatus being thus independent
of the tympanic membrane, which may have some other function,
possibly that of a pressure-gauge.

The description of the ear of Buliena mysticetus given by Honye ®
in 1823 seems to correspond to some extent with the above nccount
of that organ in Balenoptera. The ear of the Odontocetos
appears to be more like that of ordinary Mammals .

V. Tug ASYMMEIRY OF THE ODONTOCETE SKULL.

It has long been recognized that a waunt of symmetry exists
in the Odontocete skull, centred round the nasal region; but
authorities seem still to be at a loss to account for this irve-
gulavity. Mr. Beddard® sums up the difficalty thus:—¢“1t is
easier to say that the asymmetry, being, as it is, chiefly developed
in the regions of the blow-holes, has something to do with these
structures, than to find any adequate reason for connecting the
two.” From an examination of the sknll alone an explana-
tion certainly does not present itself very, readily. But when
the anatomy of the head and neck of a symmetrical Mysta-
cocete, such as Balenopiera musculus Linneus, is examined,
and the relations of all the parts studied and comparved with those
of an asymmetrical Odontocete, such as Physeter macrocephalus
Linnzwzus, the problem becomes greatly simplified, and a solution
seems to offer itself,

In the Cetacea the arytenoid and epiglottidean cartilages form
a long, rigid, eylindrical tube, a continuation of the larynx, which
rvises up through the floor of the pharynx like a pillar and is thrust
up between the alveolated walls of the nasopharyngeal chamber,
which form the roof of the pharynx in this region. In the luger
whales this pipe is about one foot in length. A somewhat shuilar
pipe-like epiglottis, connecting the larynx with the posterior nares
also oceurs in the Marsupials and Ungulates; but it is less pro-
nounced than in the Cetacea.

In the case of the symmetrical Mystacocetes this tube is

* Tome, © Lectures on Comparative Anntomy ’ (1823), Vol. iii. Leot. IX., Vol. iv.
Tabs, ¢, & ci.

+ Hunter, Phil. Trans, 1787, p. 130,

T Beddard, * A Book of Whales,” p. 19.

Proc. Zoor. Soc. -1910, No. LI, Bl
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situated in the middle of the pharynx. The food of these whales,
consisting as it does of small Crustaceans, ¢an readily enter tlu,
comparatively narrow pharynx and find a passage down the
pharynx on each side of tho pipe (sce text-fig. 73).

Text-fig. 75.

Transverse section (diagrammatie) of the pharynx of a Mystacocete.

a = epiglottis; b = food-passage.

In the Odontocete Physeter the pharynx is fully four or five
times as lavge as that of o Balwnoptera of the same length,
and the pipe-like epiglottis, instead of Dbeing placed in the
middle of the pharynx. is on the left side close against the left
wall of the latter. The pipe passes up into the 11'1\ophu)n!rval
chamber, which has alveolated walls; as in Balwnoptera, this

Text-fig. 74

Transverse section (diagrammatic) of the pharynx of Physcter.

a = epiglottis; b = food-passage.

chamber communicates with the posterior naves situated on the
left side of the skunll.  The comparatively Targe animals eaten hy
this whale, which are always swallowed whole, pass down the
spacions pharynx only on the right side of the pipe, whieh is elose
up against the Teft wall and ]m\:s plenty of room for their transit,
(see text-fig. 74).  Thus the phaynx of Zhyseter in the region of
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the glottis is divided into a right half for the passage of food and
a left half for respivation. This arrangement gives an asym-
metrical form to the nasal regions of the skull.

Pouchet and Beanregard *, in their admirable memoir on the
anatomy of the Sperm Whale, refer to the pipe-like epiglottis as
being asymmetvieally placed 5 but they state that it was situated
on the right side of the pharynx, whereas in both the specimens
of Physeter seen at Innishkea the pipe was undonbtedly on the
left side.  These authors appear to have attachel no signilicanee
to the position of the epiglottis as bearing upon the asymmetry of
the skull.

VI. NoTEs ON TUE SPECIES.

1. BAL.ENOPTERA MUSCULUS Linnweus 7.

The length, form, and proportions of all the specimens seen were
in accordance with previous descriptions of the species.

Colowr. There appeared to be two colour-types in this species,
distinguished by the colowr of the dorsal surface. In the more
common type the colonr of the dorsal surface was bluish black ;
in the other variety the dorsal surface was brownish black,
almost sepin.  This fact has been noticed by Mr. Haldane, who
attributes the difference in colour to a light-effeet; but it was
sutliciently marked in all the individuals landed during my visit
for them to be placed in either cne or other of the two groups.

The asymmetrical colonring of the face was remarkably constant
in all the specimens,  On the right side the outer edge of the
beak was white orlight grey ; on the left side the beak was entirely
bluish black or sepia in colour, according to the variety which the
individual belonged to. The anterior third of the baleen plates
on the right side were invariably white, the vemainder on that
side heing dark grey or black on the outer halves of the plates
and becoming lighter in colour towards their inner edges. On
the left side all the baleen plates were similar to the posterior
plates of the rvight side. The bristles were invarviably white all
round the mouth, and not black as stated hy Mr. Collett § in his
synopsis of the fomr northern species of Balenoptera. 'The lower
jaw was white on the right side, and bluish black or sepia on the
left side. 'The whole underside of the body, the right lower jaw,
the inner side of the paddies, and the under side of the flukes of
the tail were white in all eases. The 1roof of the mouth consists
of a broad oval margin of white bristles surrounding a narrow
strip of pink palate, and below, a pink tongue covered with dark
grey mottling. Every specimen had whitish oblong spots dis-
tributed over the dark parts of the body, identical, except in

* Pouchet et Beaurcgard, Nouvelles Archives du Muséum (Paris), 3 sér. vol. iv
1892, p. 59, pl. 1ii.

+ Kuowualso as B. physalus Fabrvicius, B. rorqual Lacépede, Physalus anti-
quorum Gray.

 Haldane, Aunalz of Scottish Nat, Hist. 1008, [RAIN

§ Collett. Proc. Zool. Suc. 1886, p. 265.
SL¥
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size, with those ficured and deseribed by My, Collett* as oceurving
in 2. horealis.  The spots in £ wusculns nsually did not execed
50 mm. in length.

T'hroat-grooves.—In several individuals of hoth B. musenlus and
. sibbaldii the skin lining the grooves in the throat-region had a
hright red appeanrance, 1t unfortunately did not occur to me ut
the time to ascertain the cause of this; but 1 am inclined to
think that the red colour of the grooves may be due to their
being very highly vascular, and thus helping to aérate the blood.
The throat-grooves of Balwnoptera occupy about half of the
ventral surface of the body, extending from the anterior end of
the mandible to the navel. In B. musculus there are about 100
of these grooves, in the other species about 60.  The skin lining
the furrows is extremely elastic.  When unextended the gioves
are about an inch in width; when extended they are often
six inches wide. Thus they would give a large aérating surface,
Undoubtedly the principal function of these elastic fnrrows on
the throat is to increase the size of the mouth-cavity, so that a
laurge volume of water containing Crustaceans can he taken in at
each mouthful.  The water is strained oft through the whalebone
plates, and afterwards the food 15 swallowed. In Jalena the
mouth itself is very large, owing to the arched form of the skull.
so that its capacity is natwrally ample. Hence the absence of
throat-grooves in the Right Whales.  The function of the grooves
as an acrating surface or external gill, if it occurs at all, would
be a secondary one. 'This theory, however, would enable us to
understand the extraordinary powers of remaining under water
attributed to Balanoptera which will Le veferrved to later in this
paper.

Jacobsow’s organ.—On the under surface of the snout, abount half
way between its extreme tip and the small antevior filaments of
whalebone, there were two small apertures leading into narow
tubhes which ended blindly about two inches from their mouths
(text-fig. 75).  These were the duets of the organ of Jacohson.
In 2. sihhaldii they are only represented by two small depressions.
In most Mannmals these organs communicate with the nostrils,
but in an adult B. wasculus they are separated from the nostrils
by a distance of some ten feet, and arve interesting examples of the
persistence of traces of an organ after it has become obsolete. 1t
is just possible that the small duets in B wwesculus may have
some funetion, but they were not equally well developed inall the
individuals exnanined, and in one specimen they were reduced to
mere depressions very much like those of £, sibbaldii.

Testes.— I a member of this species, 51 feet long. the testes
were nieasured nnd found to be only 9 inehes in length and 3 inches
in dinmeter.  In e speeimen 60 feet long the testes were 2 fect
5 inches in length and nearly a foot in dizaneter. Thisshows that
male members of thisspecies reach maturity when hetween 50 and
60 feet long,

& Proc. Zool. Soc, T8, po 210, ploaxai. fix, 2,
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Pends. ~In the Cetacea the penis when not in use is capable of
being entirely withdeawn into the body-cavity.  The vential
swrface of the hody is thus left free from any protuberance which
would hinder the auimal in swimming.” The testes remain
permanently inside the body-cavity.  The penis of an adulf
B.oanuseulns measures from 5 to 6 feet in length when fully
extended ; it is abont a foot in diameter at the base, tapering to
a relatively fine point.

Text-fig. 75.
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Ventral view of anterior extremity of the heak of Balenoptera musculus Linneus
a = hairy inuer surface of baleen plates; & = external openings of the orgai:
Jacobson.

Food.—An examination was made of the stomach-contents of
nearly all the specimens of this species caught during the months
of July and Angust, and it was found that only one individual,
killed on July 13th, had fed upon herrings.  The alimentary
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canals of all the otliers contained  Meganyctiphanes novvegica
M. Sars (formerly ealled Nyetiphanes norregica).  Other species
of Euphausiidae may have been present Int only the above
mentioned was definitely determined,  In the pharynx these
Crustaceans were found practically intact 5 in the stomach they
were more hroken up, and in the Inftestines they were reduced to
a thick terr-cotta coloured fluid, the red colour being due to a
ved pigment commonly found in the Euphausiidee.

Fetases. -On July 3lst, 1909, two female 5. muscrdus were
killed. one was 63 feet long and contained a fietus 1 foot in length,
The other was 67 feet longand contained a feetus 53 feet in length.
This tends to support the view that the species nnder consideration
and possibly other species of JLalwaoptera have no  definite
hreeding scason.

Parasites.—The external surfaces of all the 5. wmusculus
examined were entirely free from parasites with the exception of
the haleen plates.  These were very frequently coated with the
adult forms and nanplius lavvie of Balwnophilis worisets Ani-
villius, These remarkable Copepols have been found on the
haleen plates of 2. borealis and L. sibbaldii ®, but this appears to
he the fivst vecord of their occurvence on B3, muscudits.

2, Bavrexorrera siBBALDII Guay (5. latirostris Flower).

The external characters of all the Innishkea specimens were in
acrcement with the descriptions of the species given by previous
ohservers.

The inside of the mouth, the haleen, bristles, palate and tongue
were entively black.

The forms of the paddles and dovsal fins of £, sibbaldii difter
from those of B. muscidus, as is shown by the diagrams (text-
figs. 76 & 77). 1t would seem that the presence of a dorsal fin is
restricted to the fast-swinnuing Cetaceans,

The contents of the alimentary canals were examined in the
case of some ten individuals of this species, ecaught during Angust,
and found to consist exclusively of Ulegauyetiphanes norregica
in all cases,

A voung male member of this species, 63 feet: Tong, was killed
while following the mother and feeding upon her milk.  The
specimen had Crustaceans in its stomach, showing that it did not
depend entirely upon  the nmother for feod.  The young of
B, sibbaldii are said to le hetween 20 and 30 feet in length at
birth, so, unless the period of lactation is unusually prolonged,
this would point to a comparatively rapid growth and develop-
ment in the larger Cetacen as is maintained by My, Haldane .
If the period of lactation continued, as is generally supposed, for
eme vemr the animal would inerease in ~ize to the extent of over
30 feet in its first year of life,

The external surfaces of all the individuals of this species were

* Collett, Proe. Zool, Sae, 1886, p, 243,
t+ Haldane, Annals ot Seottish Nat. Hast. April 1905, p. 69,
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remarkably free from parasites, the only species found being
Balenophilus wnisetius Aurivillius on the baleen plates. No
internal parasites could be found.

Text-fig. 76.

b

ovsal fins of a. Balenoptera muscnlus Linueus ; b. Balenoptera sibbaldii Gray-

Text-fig. 77.

b

Paddles of a. Balenoptera muscules Linnweus; b. Balenoptera sibbaldii Gray.
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3.0 PHYSETER MACROCEPHALTS Linnaus *,

Two male Sperm W hales were captured during my visit.  Their
general appearance corvesponded with the deseriptions of previous
observers.  But, as there scems to be a little uncertainty concern-
ing the shape of the head of this whale, o sketel is given (text-
fig. 78) of the form of the head iu the Innishkea specimens,

The upper part of the animal was hlack, the vential surtace and
lower jaw a light bluish gvey. A white oval pateh cecmred in
the muldle of the ventral surface, extending from a point just 4n
front of the navel to the anus,

Text-fig. TR,
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View of the left side of the head of Physeter macrocephalus Lineus.

On the surface of the head of one of the specimens, on the left
side immediately over the position of the nasal bone of the skull,
there was a small groove-like depression about two inches deep
and five inches long.  This slit was placed longitudinally and in
a straight line with the blow-hole. It may ])Om\lb]\' have been a
vestige of an old nasal opening which was situated further back
than the present position of the blow-hole.

One of these whales Tad 24 teeth on each side of the lower jaw,
Six of those on the vight and cight on the left side were hroken.
No sign of teeth could he found in the upper jaw.

Tie alimentary eanals of the two Sperm Whales contained the
renins of cuttlefish, and the wmarks of thehr horny denticulate
suckers conld he scen all over the simface of the lower jaw and
extending more than half-way up the head of each whale, from
its anterior extremity to the paddies.  The marks of the snekers
varied from faintly dotted civeulin inprants, formed by the slight

* Probably syponymous with 2. catodon Fabyicins 3 P gibbosas Sehreber

P trumpo Gevavd s P polyelystus Conelis Catodon anstralis Macleay: C. colneti
Gray s £ polgeyplus Quoy and Gainard,



1910.] AXD BIOLOGY OF THE LARGER (LTACEA, 784

impress of the horny teeth of the suckers npon the epidermis, to
deep cirenlar cuts veaching to the blubber. In many cases the
epidermis had peeled oft from within the deeply ent civeles,
exposing the coriwun.  The cireles varied in diameter from 1 inch
or less to 11 inches according to the size of the sucker which formed
then. Tlu-se marks were noticed by Pouchet and Beawregard *
as ocenrring on the head of a Sperm Whale and were attributed by
them to parasitic Cirripedes which had become detached. Bnt, after
comparing these marks with the horny 1ings of the suckers taken
from the stomachs and intestines of the two specimens, and taking
into account the fact that the marks only occur on the head, there

an he no doubt that they were made hy cuttlefish (lmln" their
struggles with the Sperm Whales who had seized them for food.
The marking of the skin of Odontocetes by cuttlefish has Leen
referred to I)V Dr. Harmer t.

A group of barmacles was found attached to the fourth anterior
tooth on the right side of the lower jaw of one of these whales.
The cluster consisted of individuals of Conchoderma auwritum,
to one of which was attached a small specimen of €. virgatum.
These were the only external parasites to be seen on the two
Sperm Whales.

The guts of hoth specimens were infested with internal pava-
sites. 'The determination of these 15 in progress.

Several of the whales were fresh enough to have permitted an
examination to be wade of their histology and of their gnt
Protozon ; but unfortunately the necessary appavatus for such
work was not at hand at Innishkea. This was to he regretted
since the gut Protozoa of the Cetacea ave quite unknown and
very little, if anything, has heen written upon the histology of
whales.

VII. MrscELLANEOUS OBSERVATIONS.
1. Locality of Capiures.

‘When the station at Innishkea was first opened in the early
siummer of 1908, whales weve taken at a distance of ten miles from
the island.  But during the season of 1909 the steamers had to
go at least sixty miles out to sea before they could find a whale,
It was not possible to obtain the exact latitude and longitude of
the captures, as these were kept as trade secrets by the whalers.
Iowever, it is safe to say that all the whales obtained by this
station during the two seasons of its existence were taken within
a radius of seventy wmiles, north, south and west of Innishkea,
This can be explained either by their being molested or by an
alteration in the distribution of their food.

During my visit one of the whaling captains discovered about
twenty individuals of Bulenoptera musculus oceupying the head

#* Pouchet et Be.mwgmd Nouvelles Avchives dn Muséum (Paris), 3 sér. vol. i,

1889, p. 4.
t lavmer, Trans, Norfolk and Novwich Naturalists’ Soe. vol. vii. 1901, p. 185.
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of an inlet or bay about sixty miles novth-west of Tnnishkea
within the 1000 fathom contour.  He hunted this spot for three
weeks, always tinding the whales there, and was still deing so
when 1 left. 1 took an opportunity of visiting the place with him
about the middle of August and was impressed with the apparent
regularity in the habits of the animals.  Between daybreak and
10 A they were to be seen swinnming in this deep inlet and
blowing every ten minutes. After 10 s they disappeared for
the rest of the day, bhut were all hack again in the same place the
next morning.  The captain always appeared on the ground at
ik ]\])l(‘ll\, I\lllc A one or two and towed them home dmnmthed.ly,
retnrning to the loeality over night.

1t s maintained by the whalers that the Balwnoptera spend
several liours near the surface each day blowing every ten minutes
and storing then blood and lungs with air, aml that tho_} then go
down and remain below for perhaps eight or twelve homsat a hmu.
They are said to avold the heat of the day by remaining under
water during that period and appearing at the swmface in the
early morning and evening.  On dull cold days they may be at
the smrface nt any time dmm(r the day, thmmh thev are most
plentiful at sunvise.  Mu. Col lott appears to have been given
the same account by whalers,  The explanation of these habits
attributed to the Balenoptera, it they veally occur, may be the
rising and sinking of the plankton ecaten by the Crustaceans
which form the staple food of these whales. It is more likely
that the mid-day heat may have some eftect on the plankton,
and thus affect the whales indirectly, than that there should be
any direct influence,

2. Dicing Powers,

I made enquiries of the whalers on this subjeet and T was told
that whales, when struek by the harpoon, often dive to the bottom
and sometimes come up with stones adhering to the ventral surface.
This, however, has heen denied by other whalers. Dwring my
visit 1 found on the nnder swrface of one of the specimens of
1. musenlus Tanded at Tnnishken o few hroken spines of Echino-
derms, which had piereed the epidermis and were Iving between
it and the corinm. A harpooned whale is said to have come to
the smiface with stones attached to its under surface when killed
at o loeality where the depth was given as 100 fathoms on the
chart.  If a naturalist were to spend sufticient time on board a
whaling steamer he conld probably settle this point, for the whales,
when dead, always tirn over on their backs and flont with the
ventral surface uppermost, so there would he no diflienlty in
deteeting any adhiering stones if they were present.  Assnming
that o lll]lm()ll('(] velinlToidoms not act var v differently as ln(r'n(]s
diving powers to one under normal conditions, this would e n
>1|npl(' method of ascertaining what those powers are.  Of comrse

* Collett, Proe, Zool. Soe, 1886, p. 263.



1910.] AND BIOLOGY OF THE LARGER CETACEA. 791

the objection will be raised that if stones are found on the under
surface, how is one to make sure how long they have been there ¢
On this point [ was assured by my informant that the stones ae
generally so lightly attached that they soon fall oft, and a whale
could not travel far with them. If we may assume that this s
correct, when a whale is captured with stones on the ventral
surface it is only necessary to ascertain the depth of the sea at
the locality of capture, by referring to the chart, to ascertain the
depth to which the creature has dived on being harpooned. It is
said by the whalers that when a harpooned whale, after hreaking
the harpoon-rope, dives toa depth of 60 fathoms and dies, it comes
to the surface at the end of three days; whereas if it goes helow
this depth and dies it never reappears. There seemed to he
unanimous agreement among the whalers upon this point.

3. Copulation, Period of Gestation and Rate of Breeding.

The Baleenoptera are said by whalers to copulate at the snrface
of the sea. The pair swim towards each other and turn slightly
on their sides so that their ventral surfaces face one another.  The
male makes several dashes at the female to insert the penis.
When the pair first rush together the long axes of their bodies
are parallel with the surface of the sea; but they curve up
vertically at the end of the act. After copulation the male is said
to he exhausted and easily caught.

As regards the period of gestation and the rate of breeding
among Cetaceans, it is ditlicult to see how any definite information
can be obtained on these and similar subjects, which are of
interest to the cetologist and of considerable importance com-
mereially, nnless individuals are kept in a confined place for
purposes of observation. This would perhaps not be such an im-
possible undertaking as it would at first appear. Of the many
deep sounds or straits, through which the tides pass, on the
western coasts of Ireland and Scotland, one could doubtless be
found which coukd be converted into an aquarium for whales.  To
do this it would only be necessary to place barriers at the mouths
of the strait in order to imprison the animal and yet allow of the
ingress and egress of the tide and food-supply. The animals
would have to be caught by the Japanese method of capturing
whales, which consists of throwing a large rope-net over the animal
and towing it to the shore alive. Balwna biscayensis Gray, has
been taken by this method and possibly other species also *.

A Whalebone Whale imprisoned in a strait could probably be
kept alive on the organisms swept in by each tide.

Until some such scheme as this is brought to pass we must
continue to remain in ignorance, or be content with vague
speculations, concerning many points in the biology of the larger
Cetacea.

* K. Mobius, Sitzungsberichte der Akademie der Wissenschaften zu Berlin, lii.
1893,
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EXPLANATION OF PLATE LXXIV.

Fig. 1. Posterior view of the vight tympanic membrane of Balenopteva musenlus
Linueas, showing its attachment to the mallens,

a. Head of malleus with the two avticular surfaces for the incus.

L. Manubriwin of mallens,

¢. Processus longus of malleus,

d. Portion of the lip of the tympanie bone to which the processus longus
of the malleus is fused.

¢. Ligament of tympanic membrane.

-like tympanie membrme.

«. Portion of the mucous membrane lining the tympanie cavity.

2. Wall of external anditory eanal which has been cut near its junetion
with the rim of the tympanic membrane sac.

Fig 2. Plug of ear-wax from the external anditory mentus of Balenoptera musenlus
Limuens. A, Dorvsal view of plug.  B. Posterior view.
a. Cuap-like portion for the reception of the tympanic membrane,
b, Flattened distal portion.
ir. 3. Ventval view of the left tympanie bone and iuner portion of the externn
Fiz. 3. Ventral t the left tyny 1 1 port f tl t 1
auditory meatus of Balenoptera musculus Linneus.

«. toner portion of external auditory weatus with the ventral wall
removed to show the tympaniec membrane and plug,

b. Plug of ear-wax.

¢. Tywpanic membrane.

d. Tympanic bane.

2. Zoologieal Results of the Thivd Tanganyika Expedition,
condneted by Dre. W. A Cunnington, F.ZN. 1901
1905.—Report on the Rotifera. By Cnagnes I Rous-
seLEr, IRVALN*

L Received April 7, 1910,
(Plate LXXV )

Amongst the collections hrought hack by Dr. W, A Cannington
from the great inland kikes of Central Afriea, visited during this
Lxpedition, were a number of tubes containing fine surface
Plikton nettinegs which I have searched over for Rotitera.

The gatherings were not specially made with a view to collect
these crentures, and heing, morcover, made only from a boat in
the open water and never among the vegetation near the shore,
these circmustances may account for the comparatively poor
results ohtained.

The Colleetion is, however, interesting and important from the
fact that, with the exception of 8 species (exclud'ng doubtful
ones) collected in and near the Victoria Nyanza by Dr. Stuhlmann
in 1891 and described by Dr. Ant, Collin (1) i 1896, and 14
additional species (ngain excluding the doubtful ones) collected in
the Vietoria Nyauza. by Dr. Borgert in 1904, and described by
Prof. 15, vou Daday (2) in 1907, no previons records of Rotifern

* Communiented by Dr. Wo AL Cessaisagrox, S,
t Foe explanation of the Plate see p. 799,



